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SUMMARY 
This paper deals with truck heulage methods and costs ct one of the many 


open-cut mines that are replacing rail houlage with heavy-duty trucks. At this 


mine, ore is trucked to a crushing plant centrally located within one of the 
OPen=Cuts « 


The requiremente for efficient low-cost truck hastings are: Good tulsa 


designed for heavy loads, ee truck maintenance, smooth roads, end well- 
trained truck artveres ee 


The weighted average cost of hauling a long ton of ore to the eHishar 
and the waste to the dump was reducod from $0.1993 in 1948 to $0.1114 during 
the lost half of 1949. ‘This corresponds to.a cost per ton-mile of $0.0864, 


The object of the Bureau of Mines and tho mining companies that are 
cooperating in this investigation is. to develop infomation on truck-haulage 
methods and costs for the bonefit of those who are intorested in improving 
mining Practices « e 


At the mine anaes discussion » an | intensive study of metho ds to improve 
haulege and lower costs is being continued. 7 


INTRODUCTION . 


This paper ‘ts one of a series undertaken by the Bureau of Mines, to : 
describe current ene in truck haulago of ore and waste at various mines. 
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‘CLIMATE 
The climate of the mino is characteristic of the Adirondack Mountains. 
Tho 50-yoor average temperatures for Leke Placid, near the center of the mountains, 
aro as follows: Mean annual temperaturc, 39.3°F.; average maximum temperature, 
50,.2F.; average minimum tomperature, 28.6°F. The highest temperature ever 
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recorded is 96°F. and the lowest ever recorded -399F. The average precipita- 
tion is 39.36 inches, which includes 129.1 inches of snow. ‘The heaviest 
snowfall is in January and everages 25.8 inches, 


The company. has made adequate preparation for cold weather and operates 
the mines, the concentrator, and the sintering plant throughout the yeor. 


oe METHODS - 


Tho ore body is ovor 12,000 foot.long end’ averages about 400 foot Wide. 7 
The best ore is along the hanging walls :- | es . 


The conventional’ bench systam of span soie einen is being used with 
benches 50 to 60 feet high (sco fig. 1). Blast holes are swnk with churn and 
wagon drills. Secondary drilling or blockholing is done with sinker drilis. 
Diesol-powered air compressors, 410 end 500° c.f.m. , heve beon mounted on trucks 
to provide a mobile supply of compressod air (see fig. 2). 


The mine is operated three. shifts a acy 7 days’ « “wook. The day shift. 
strips and hauls thé waste ,» using approximately seven trucks. Ore is mined 
on the afternoon and night shifts ond is heuled with six to nino trucks « 


The wege rates for mine , ee ond crusher employees ere shown a 
table Ne: é a ; om 


- 


TABLE le = tnd, érushor , and epxo. Ce We.g9 : aaeek. Jonuery we 
Classification | a 
Shovel operator, ist class = 1-77 
Shovel operetor, 2d class —— 66 
Shovel operator, 3a class | | 1.55 
Shovel oiler, lst class : 1.53 
Shovel oiler, 2d class | a . - 2,28 
Pit man | i: 1.19 
Tractor operator, , ist class : _» 1.33 
Tractor operator, 2d class - 1.28 
Truck. driver instructor 7 1.54-. 
Truck driver, heavy duty, lst-class ~ a 1.28 
Truck driver, heevy ale ed. etene: 7 oer tees °° 
Churn drill operator ; _ 1.28 
Churn drill helpor 1.23 
Sinker-drill operator, 1st class 1.23 
Sinker-drill operator, 2d. ¢less) © =| 7 ~ 1,19 © 
Wagon-drill ‘operator, lpt cless «°° 1.23 
Wagon-drill operator, 2d cless | 1.19 
Blaster, lst class 1.41 
Blaster, 2d class ) | 1.28 
Dumpman | 1.14 
Leader = gare.ge | 1.54 
Auto mechanic, lst loss 7 a 1247 | 
Auto mechanic, 24 cless . ee ee PRS 
Auto mechenic, 3d _cless. a 1.34 
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Figure 2. - Motorized air compressor. 


7 TRUCK HAULAGE 
“‘tearenaty ore trucks. are capagaae real: hata: in. ‘mony Spsuseut ines 
end even in a few underground mines. At the iron mine dis3ussod.in this. report, 
the ore is hauled in trucks to a primary and secondary crushing plant oentrelly .- 
located within one of the opon-cuts. Belt conveyors baie ase oe ore from the | 
crushing Plant to the concentrator. ar | EOS ess Mame > aye 
Among the factors thet contribute to efficient isyscsed tak banding. en: 
are: (1) Good trucks corroctly designed for heavy loeds and for the impact of 
londing with power shovels; (2) good truck mointonance and an efficient repair 
shop; (3) smooth roads :cdaquatoly. maintained; and (4) careful ,. well-treined 
truck drivers. aa 
 . The physical charae torts tis" “6f ‘the te ore — QO, aed effect 
on the design and maintenece 6? “He ulkee equipmdént.  Megontite, which. has a _ 
hardness of 5.5 to 6, D,, is very abrasive. It has a seein gravity of 5. 0 
end wie. (311 pounds «cubic Foot. a a EE ee ae | 


- 


= a be 


ee Five Diesel-powered, '20- ton ceo noity, enieay Sas saan uation sie 
“hoavy-duty. tires wore purehcsed in 19h8,. During that yeor 12 percent of the 
ore was heuled in end-dump ‘trucks’ end 88° percent ‘in side-dump tréctor-trailers. 
From January to Mey 1949, 21 percent of the ore wes houled in énd-dump trucks 
~ ond 79 percent .in troctor-treilors, Six nddéitional-cnd-dump trucks each with , 
& capacity of 22 tons, were purchesed in Mery 1949 (sce appendix for specifica~ 
-tions).- From Juno to Deceiiter 1949,-96 percent of the. ore, was--houled in- wo! 
ose" trucks and. 4 ae ‘in tractor-trullers. _ 


vy ew. 
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ac ‘opareante cone of haating ore and este from. June through December - 
1949, the unit cost per long ton for ore and, waste, and the unit cost per long 
ton for. ors..cre shown in _table. 25 eS | 


Operating LEZDOL eo cvcecececvecees , 48,773 


ey ae 2 
Operating supplies eoecccccccoos| - 46,518 | 0296 | «0376 
if Repair and maintencnce labore. ‘| Ke) yi3e 00315 20397. 
Repair and maintenance supplics 37 Del | 0239 | ~ 0304 
Miscollaneous Laboreceeccocccce 13 = | »0001 
“Miscollancous supplies ccececces, mate 


Social security COX oceesceccces! 
‘Sub Totels: rere ere : 


} . 
Long tons =: 
Ore Se EE eK ‘f 3 


Waste rock Nouledecoscccccgecesi 180,538 


: 
| 


Wes te airt RAUL Asse eee beeew es 150 6 | 
Total ore and waste.. 7 ; ae 
1/ Depreciation is not included. 
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Note: During the last 7 months of 1949, ore haulage cost $0.125 (approx.) per 
ton mile, ore and waste, cost $0.084 per ton mile, and trucks averaged about 
29 percent overload. During 1949 new tires cost the, 185 and the cost of tire 
_ repairs everaged about $1, 700 per month. ° : 


~ Tho tose operating hours for the last 8: nonths of 1949 +. he mechanic. 
man-hours on truck repair, anc the mechanic man-hours per operating hour are 
shown an ee De | Toke 2Nome 9° Gp 
Decenber ; 919 


TABLE 5. - Mechanic man<hours per truck operating hour 


| Truck number 
a aS BE 12 ah | ests | 1262) 
Truck ‘7 mo. to Dec./1, 474.5 2, 317+5 [1,076.5 | 1,0 1,28 2,496.5 
operating | December es 2. 186.5 || "Lh 6 ‘18h. 4.0 te) 
hours Sno. total |1,60 MT, 50h 13,22 2,038.5 {1,621  |2,89. 
‘7 mos to Dece, 71965 | 943 807.5 | 1,129 975-5 #49 5 
MoghEnee™ 'Deceriber gs 0, lane GR 3 190 1 14 154 
Men-Hours [8 mo. total | 795.5 |1,195.5 | 997.5. 11,284 - [1,120.5.1 | 603. 
Mach, Mens] mo. to Dec,’ 0.49 | 0.72 0 “1 0.61! . i 0.16 


Hr. per - December 
operating | 8 mo. average 
hour 


Truck \7 mo. to Dec. 
operating | December 
hours i'8mo. total 
\7 mo. to Dec.| 
Mechanic - i iaodeber 


Men-Hours |8mo. total | 20035 .:1 | 

Mech. Mon-!7 mo. to Dec, 0. ; 0.23) 0,25 | 0.16 
Hr. per - |December PES 54 ~ 60 re ks er: a 
operating 8 TO » total sae 029 | : 7 Ol 220 ol7 
hour 3 aie 


1/ Trucks 121 to 125, inclusive, sterted service in January 1948. 
2/ Trucks 126 to 131, inclusive, started service in May 1949. 3 


The frequency of the more inportent truck: “naintonance jobs is Viste’ in 
table Le 


The smae drivers are always essigned. to thd’ Senic: truck. Tables 3 end 4 


indicate which drivers had fanlty driving. technique; for exemple, it appears 
that one of tho drivers on truck 125 was riding. the foot brake e- . 


: ‘ *“ R04 © *, 
SiMe See! Re ee te oe ae 
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TABLE 4, - Truck meintenance frequency, May ‘= December 1949 - 


= ype of: | idk; faa - - Truck numbers PROP aes 
work |. . 121" 90 1125 “1a Tle5 Toéile7 [ilegiia 7130 3131 
Foot brake Adjust. a 2s Se ee 3 oy ae 
-  <°  (Reline | 1 ge y 2 ER eee a a ae. ae 
Rnergency Adjust’ 6 Di agee 2B Fe a ge Te Ee | yo y. 
stop RolineniO0 «66 0 Cd} Ol Ufa 1 FO} 2 Ba hak Wes 
Tires ‘Check | 1 0 {3 pi F2@tifa ro Ye aa 
fo Pe \Casnge 5. Loe tt PSS Se 13 4 iC: 4S 
Drive shaft; = i. ke 1.5. 25 6. j.2 ;8 Vo | S. Fe re 1 aS 
Hoist | ee ee i oe eae Teo 
trouble | a. oa ee 28 ‘olela 213° (1 | 1 
Operating - ! : 7. ee ae ee ees | | q : | 
hours ts - /332.5'186.5)247.5 184.5, 340 4031472.5!307 532.5 509.5 54 


To facilitate haulage cost accounting the company has a number of forms 
as follows: (1) A Supply Department form that lists date, requisition, and 
account mumbers, where used, quantity, description, and catalogue number. 

(2) A Labor Record, Truck Repairs form that lists “date, truck number, make, 
type of work done,.and hours required; also whether the job is maintenance, 
overhaul, inspection, or repair owing to an accident. (3) Tire-Change Tag 
and. Daily Truck Drivor's Report, (fig. 3). On the beck of the Tire-Change Tag 
is a tire identification chart. It lists the left front tire as lb. 1, right 
front tire No. 2, left rear wheel No. 3, and right rear wheel Ib. 4. For the 
dual tires, A is the outside tire and B the inside tire. | 


Maintenance 
The company recently has completed a large, well-arranged garage equipped 


with an overhead traveling crane. The garage is divided into a tire-repair . 
shop, an engine-repsir shop, a storeroom, end a wing for lubrication and service. 


At the end of cach operating shift the fuel and lubricating oil end lights 
ere checked on each truck, the odometer reading is recorded, and the tire’ — 
pressure is checked. 


Once a week the following inspections and maintenence operations are 

performed: (1) Chenge the engine lubricating oil; (2) change oil in the bottom 
of tho air cleener; (3%) check oil level in hydraulic hoist; (4) check ‘the 
cooling system, (fan and weter pump belts and radiator and water hoses); _ 
(5) check wheel elinement, tic rod cnds, stecring drag links, front spindles 
for visible cracks, end tire and whcel nuts; (6) test the brake adjustments 
and the clutch-pedal clearance; (7) check the center bearing on the drive — 
sheft; (8) inspect the freme ond body for loose or missing nuts and visible 
cracks; and (9) inspect for oil leaks. 


Once a month the valvo covers are taken off to check crosshead lock nuts, 
Velve clearance, and injoctor cloarance. 
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The repair foreman kecps c notebook listing all accidents, major repeirs, 
end experimental data on each truck. Extra unit: assemblios for the trucks 
end engines aro kept on hand xrcady to be installed with o minimm loss of tize, 
All fuel and lubricating oil are piped from the tenks to the trucks. ‘this 
sorves the dual purpose of keeping the oil and the garag cloan. 


Tho mothod of changing a reor tiro is shown in figuro 4. The truck is 
lifted with tho crane and wooden blocks placed under the body o8 a eauied 
precaution. 


Tiros are placed in a stool box bofore boing infleted for the first time. 
(soo fig. 5). The bulges in tho side of the box were causod by rims that 
have blown off. | 


To romove the heavy snowfcell characteristic of the region a large snow 
plow mounted on a four-wheel drive truck is used. (see fig. 6}. 


APPENDIX 


specifications of the Hnd-dump Ore Trucks 


A brief resumé of the more important truck specifications that influence 
haulage efficiency and notes on experimental ceNe follow: - 


Engino | 

The trucks are equipped with 6-cylinder, four-cycle Dicsel ‘ongines: that 
have 275 brake horsepowor at 2,100 Pepe loaded, and a maximm torque of 
710 en ot 1,600 r.p.m. | 


Tronsmission | 


The ball ae tronsmission end clutch are mounted integrally with the engine. 
There are five speeds forward and one TEverse ; renging, loa oat from 3.1 to 
526 D) MePohe = 


Brakes — 


The trucks are equipped with air-operated brakes on ‘the front and drive 
wheels. An emergency brake is mounted on the drive shaft. Most of the ore 
havling to date has been down hill; honce, brake maintenance and brake shoe 
replacement have been expensive. It has been found that brake shoe life can 
be doubled by using a woven shoo on the anchor end and a moldod shoe on the 
com end of the brake shoe essembly, rather than two woven or two molded shoes 
on an assembly. | 


On’ 
! 
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Figure 5. - Safety steel tire inflating box. 
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Body and Frame 


The trucks have double bottoms with thick ook planking between 3/8-inch- 
thick plates. Front ond side plates are 3/8 inch thick. Bodies are built on 
two chennel sills, Side plates are rigidly brecod with five sturcy box-section 
supports on each sids. Hoavy angles aro welded on the top edgos of the body 
end on the protective canopy that extends over the ccb. The mining company 
hes found that the 3/8-inch plates in the bottom and sides of tho trucks do 
not furnish enough protection cgainst the impact and abresion of the ore. To 
givo added protection to tho body, hoat-treatcd clloy steol plates are wolded 
on the sices and heat-treated alloy stecl strips cre wolded on the bottom. The 
strips cre 6 inches wide, 1 inch thick, ond specced 4 inches apert. 


The freme side members are wide-flanged, deep-sectioned I beams the full 
length of the truck. Heavy tubular and box-scction members stiffen the frame 
end keep it straight. The body-pivot shaft turns in rubber-mounted bushings, 
which relieve the frame of twisting strains during loeding and dumping. Fight 
rubber disk cushions provide for all motion between body and frome and cushion 
the inpact of loading heavy ore. There is no metal to metal contect between 
the body and the frame. 


Steering and Drive Axle 


The trucks are equipped with hydraulic power steering that assures easy, 
positive steering under all roed conditions. 


All working parts of the drive axle are completely enclosed in an oil beth. 
Wheels are hollow cast steel. The total standard reduction is 17.9:1. Primary 
reduction consists of conventional spiral, bevel, ring geer, pinion, and 
differential. Secondary reduction consists of two floating planetary gear sets 
end an internal ring gear in oach wheel. All of the rear oxle load is carried 
on heavy-duty tepered rollar bearings mounted on hollow axle spindles. Shafts 
end gars are entirely free of vehiclo and payload weight. Tho planetery 
reductions et each wheel permit minimum geer reduction in the transmission and 
differential; hence, much lighter loads ore imposed on all parts between the 
engine end the planetary gears. 
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